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Remarks 

Applicant respectfully requests favorable reconsideration of this response and amendment, as 
well as consideration of the pending claims as amended herein. The Examiner is encouraged to 
contact the undersigned by telephone to facilitate any remaining questions or issues. 
Status of Pending Claims: 

Claims 216-220, 222-229, 231-232, 235, 237-253, 258-260, 342 and 350 are pending in 
this application. 

There are no claims which are (Currently amended). 

Claims 216, 218-219, 222-224, 227-229, 231-232, 235, 237-244, 247-250, 252-253, 258- 
260, 342 and 350 are (Previously presented). 

Claims 217, 220, 225-226, 238, 245-246 and 251 are (Original). 
There are no claims which are (New). 

Claims 1-215, 221, 230, 233-234, 236, 254-257 are (Canceled). 

Claims 261-341 and 343-349 are (Withdrawn). 
Amendments to the Claims: 

There are no claim amendments in this office action response. 
Summary of Examiner's Claim Rejections: 

Claims 216-220, 222, 223, 224, 328-240, 243, 248-253, 258, 342, are rejected under 35 
U.S.C. 103(a) as being unpatentable over US 4841731 (Tindell) in view of U.S. 5388395 
(Scharpf et al.). Claims 216-220, 222, 224, 228-229, 238-240, 243, 248-254, 256, 258, 342, are 
rejected under 35 U.S.C. 103(a) as being unpatentable over US 3459953 (Hughes et al) in view 
of Scharpf et al Claims 225-227 are rejected under 35 U.S.C. § 103(a) as being unpatentable 
over U.S. 4841731 (Tindell) in view of Scharpf et al. and U.S. 5899072 (Gode). Claims 231, 
235 are rejected under 35 U.S.C. § 103(a) as being unpatentable over U.S. 4841731 (Tindell) in 
view of Scharpf et al. and U.S. 5516359 (Kang et al). Claim 237 is rejected under 35 U.S.C. § 
103(a) as being unpatentable over U.S. 4841731 (Tindell) in view of Scharpf et al. and U.S. 
4440545 (Weidig). Claim 241 is rejected under 35 U.S.C. § 103(a) as being unpatentable over 
U.S. 4841731 (Tindell) in view of Scharpf et al. and U.S. 3975913 (Erickson). Claim 242 is 
rejected under 35 U.S.C. § 103(a) as being unpatentable over U.S. 4841731 (Tindell) in view of 
Scharpf et al. and US 2406605 (Hurd et al). Claims 244-247 are rejected under 35 U.S.C. § 
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103(a) as being unpatentable over U.S. 4841731 (Tindell) in view of Scharpf et al. and U.S. 
6698183 (Thordarson). Claim 242 is rejected under 35 U.S.C. § 103(a) as being unpatentable 
over (Tindell) in view of U.S. 2406605 (Hurd et al.). Claims 259, 260 and 350 are rejected 
under 35 U.S.C. § 103(a) as being unpatentable over U.S. 4841731 (Tindell) in view of Scharpf 
et al. and U.S. 6212876 (Gregory et al.). 
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Claims 1-215 (Canceled) 

216. (Previously presented) An engine comprising a combustion camber, wherein a 
mixture of oxygen, as 0 2 , and hydrogen, as H 2l are combusted, wherein 

at least a portion of said oxygen is obtained by the separation of air, wherein 
said separation of air is selected from the group consisting of: (a) cryogenic air 

separation, (b) membrane separation, and (c) pressure swing adsorption air separation and any 

combination thereof, wherein 

at least a portion of the energy of combustion powers at least a portion of said air 
separation, and wherein 

the temperature of combustion is at least partially controlled with the addition of 
water to said combustion chamber in a way that maintains combustion or combustion exhaust 
temperature. 

217. (Original) The engine of claim 216, wherein mechanical rotating energy is created. 

218. (Previously Presented) The engine of claim 217, wherein said rotating 
mechanical energy turns a generator to create electrical energy. 

219. (Previously Presented) The engine of claim 216, wherein the steam produced by 
combustion turns a steam turbine, and wherein 

said steam turbine turns a generator to create electrical energy. 

220. (Original) The engine of claim 21 6, wherein heat is created. 

221. (Canceled) 

222. (Previously presented) The engine of claim 218 or 219, wherein at least a portion 
of said electrical energy is used in the electrolysis of water to hydrogen and oxygen, and wherein 

at least a portion of at least one of said hydrogen and oxygen is used in said mixture. 

223. (Previously presented) The engine of claim 216, further comprising nitrogen or 
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224. (Previously presented) The engine of claim 216, wherein said oxygen further 
comprises air. 

225. (Original) The engine of claim 216, wherein at least a portion of the steam produced 
by combustion is converted to hydrogen by the corrosion of at least one metal. 

226. (Original) The engine of claim 225, wherein the conversion of said steam into said 
hydrogen is increased by an electrical current in said metal(s). 

227. (Previously presented) The engine of claim 225 or 226, wherein said hydrogen is 
at least partially used in said mixture. 

228. (Previously presented) The engine of claim 216, wherein a generator turns due to 
the movement of air or water, and wherein 

said generator creates electrical energy, and wherein 

said electrical energy is at least partially utilized in the electrolysis of water to 
hydrogen and oxygen, and wherein 

at least a portion of at least one of said hydrogen and oxygen is used in said mixture. 

229. (Previously presented) The engine of claim 216, wherein a photovoltaic cell 
creates electrical energy, wherein 

said electrical energy is at least partially used in the electrolysis of water to 
hydrogen and oxygen, and wherein 

at least a portion of at least one of said hydrogen and oxygen is used in said mixture. 

230. (Canceled) 

231. (Previously presented) The engine of claim 216, wherein at least a portion of the 
nitrogen separated from air in said cryogenic air separation unit is used to cool any portion of at 
least one selected from a list consisting of: said cryogenic air separation unit, the storage of 
oxygen, the storage of hydrogen, electrolysis, coolant for said engine, said engine and any 
combination thereof. 
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232. (Previously presented) The engine of claim 231 , wherein said nitrogen separated 
from air in said cryogenic air separation unit is at least partially used to cool air or water. 

223 - 234. (Canceled) 

235. (Previously presented) The engine of claim 216, wherein said oxygen separated 
from air is at least one of enriched oxygen, pure oxygen and very pure oxygen. 

236. (Canceled) 

237. (Previously Presented) The engine of claim 216, wherein at least one selected 
from a list consisting of a: corrosion inhibitor, chelant, dispersant and any combination therein is 
added to at least a portion of the water in said engine. 

238. (Original) The engine of claim 216, wherein said engine performs at least one of: 
internal, turbine and heating combustion. 

239. (Previously Presented) The engine of claim 216, wherein at least one of oxygen 
and hydrogen is stored in at least one of a cooled gas state and a liquid state by liquefaction. 

240. (Previously Presented) The engine of claim 239, wherein compressors) for at least 
one of cooling and liquefaction is powered by at least one of said engine and a fuel cell. 

241 . (Previously Presented) The engine of claim 240, wherein said fuel cell is powered 
by hydrogen and at least one of oxygen and air. 

242. (Previously Presented) The engine of claim 216, wherein at least one of said 
hydrogen and oxygen is stored in a mixture with frozen water crystals to form a gel. 

243. (Previously presented) The engine of claim 216, wherein at least one selected 
from a list consisting of: hydrogen, oxygen and water is preheated prior to combustion with the 
energy from at least one selected from a list consisting of: ambient temperature, said engine, said 
engine exhaust, an electrical radiant heat source and any combination therein. 
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244. (Previously Presented) The engine of claim 217, wherein said mechanical rotating 
energy from said engine enters a transmission, wherein 

said transmission engage in a manner that is inversely proportional to at least one 
of the torque and work output of said engine, and wherein 

said transmission output mechanical rotating energy turn a generator to create 
electrical energy. 

245. (Original) The engine of claim 244, wherein said transmission engage a flywheel 
capable of storing rotational kinetic energy, wherein 

said flywheel turns said generator. 

246. (Original) The engine of claim 244, wherein at least a portion of said electrical 
energy is used in the electrolysis of water to hydrogen and oxygen. 

247. (Previously presented) The engine of claim 246, wherein at least a portion of at 
least one of said hydrogen and oxygen is used in said mixture. 

248. (Previously Presented) The engine of claim 216 or 219, wherein a pressure 
control device is in said engine exhaust. 

249. (Previously Presented) The engine of claim 216, wherein at least one of said 
engine combustion heat energy and said engine exhaust energy is used to heat at least one of a 
gas and a liquid. 

250. (Previously Presented) The engine of claim 249, wherein at least one of the gas is 
air and the liquid is water. 

251. (Original) The engine of claim 250, wherein said exhaust discharge directly into 
said air or water. 

252. (Previously presented) The engine of claim 216, wherein at least a portion of said 
engine is insulated. 

253. (Previously presented) The engine of claim 216, wherein hydrogen is separated 
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from at least one selected from a list consisting of: water, air, nitrogen, oxygen and any 
combination thereof within said air separation unit. 

254-257. (Canceled) 

258. (Previously presented) The engine of claim 216, wherein the temperature of said 
engine exhaust is at least partially cooled with the addition of water to said engine exhaust. 

259. (Previously presented) The engine of claim 258, comprising jet propulsion. 

260. (Previously presented) The engine of claim 216 or 258, comprising rocket 
propulsion. 

Claims 261 - 341 (Withdrawn) 

342. (Previously presented) The engine of claim 216, wherein said engine comprises a 

turbine. 

Claims 343 - 349 (Withdrawn) 

350. (Previously presented) The engine of claim 256, comprising jet propulsion wherein 
said air is stoichiometrically increased in the jet intake for hydrogen thermodynamics and/or to 
operate with excess air for cooling. 
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Examiner Statement 

The newly added limitation in claim 216 "air separation unit with the energy 
powers at least a portion of the air separation" is taught in US 5388395 (Scharpf et al). 
Scharpf et al discloses an air separation unit 80 being powered partly by the steam 
(column 4, lines 20-22), which is a part of the combustion power. Therefore, a 103 
rejection has been made to rejection claim 216 instead of the 102 rejections in the 
previous Office Action. 

Applicant's Response 

Applicant respectfully presents to the Examiner that Scharpf et al. does not teach the 

claim limitations presented in independent claim 216. The Examiner refers to column 4, lines 

20-22 of Scharpf, wherein Scharpf states: 

20 where in the process. For example, some of the steam 
can be used to regenerate the thermal swing adsorbers 
m air separation unit 80. A warm exhaust gas is vented, 

Applicant would like to respectfully present to the Examiner that "to regenerate" is not the same 
teaching as "to power". It is a common practice in many industrial applications to regenerate an 
adsorption bed with steam, while such is not a "powering" of the adsorption process. Referring 
to Webster's, "regenerate" is defined as: 

'regenerate 1 : formed or created again;. . .3 : restored to a better, or more worthy state. 
And, "power" is defined as: 

'power 1 : a possession of control, authority or influence over others; . . .6a : a source or 
means of supplying energy : esp. ELECTRICITY; b : MOTIVE POWER; c : the time 
rate at which work is done or energy emitted or transferred; . . . 

syn POWER, FORCE, ENRGY, STRENGHT, MIGHT means the ability to exert effort, 
power may imply latent, external physical, mental or spiritual ability to act or be acted 
upon, FORCE implies the actual effective exercise of power, ENERGY applies to power 
expended or capable of being transformed into work, STRENGTH applies to the property 
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Examiner Statements, Objections and Rejections 

Examiner Statement 

The newly added limitation in claim 216 "air separation unit with the energy 
powers at least a portion of the air separation" is taught in US 5388395 (Scharpf et al). 
Scharpf et al discloses an air separation unit 80 being powered partly by the steam 
(column 4, lines 20-22), which is a part of the combustion power. Therefore, a 103 
rejection has been made to rejection claim 216 instead of the 102 rejections in the 
previous Office Action. 

Applicant's Response 

Applicant respectfully presents to the Examiner that Scharpf et al. does not teach the 
claim limitations presented in independent claim 216. The Examiner refers to column 4, lines 
20-22 of Scharpf, wherein Scharpf states: 

20 where in the process, For example, some of the steam 
can be used to regenerate the thermal swing adsorbers 
hi air separation unit 80* A warm exhaust gas is vented, 

Applicant would like to respectfully present to the Examiner that "to regenerate" is not the same 
teaching as "to power". It is a common practice in many industrial applications to regenerate an 
adsorption bed with steam, while such is not a "powering" of the adsorption process. Referring 
to Webster's, "regenerate" is defined as: 

Regenerate 1 : formed or created again;... 3 : restored to a better, or more worthy state. 

And, "power" is defined as: 

! power 1 : ...6 a : a source or means of supplying energy : esp. ELECTRICITY; b : 
MOTIVE POWER; c : the time rate at which work is done or energy emitted or 
transferred; ... 

syn POWER, FORCE, ENRGY, STRENGHT, MIGHT means the ability to exert effort, 
power may imply latent, external physical, mental or spiritual ability to act or be acted 
upon, FORCE implies the actual effective exercise of power, ENERGY applies to power 
expended or capable of being transformed into work, STRENGTH applies to the property 
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of a person or thing that makes possible the extension of force or the withstanding of 
strain, pressure or attack; MIGHT implies great or overwhelming power or strength. 

In addition, Applicant would like to present to the Examiner that Scharpf et al. does not enable, 
teach or suggest the combustion of hydrogen, as is taught in the instant invention. To emphasis 
this point, Applicant would like to refer the Examiner to the same paragraph from which the 
Examiner refers, specifically col. 4 lines 10-20, which state: 

10 Both the hot exhaust gas stream, in line 42, and steam 

from coal gasifier 70, in line 74, are fed to heat recovery 

steam generator 50. It is important to note that although 

the embodiments of the present invention are being 

described with reference to use of coal gasifier 70, this 
15 gasifier could be one which processes any carbonaceous (Emphasis added) 

feedstock The purpose of the heat recovery steam 

generator is to recover heat from the hot exhaust gas 

stream and the steam from the coal gasifier, to produce 

electricity and appropriate level steam for use else- 
20 where in the process. For example, some of the steam 

Therefore, while Scharpf et al. does not enable, teach or suggest "[a]t least a portion of the 
energy of combustion powers at least a portion of said air separation" as claimed in independent 
claim 216, Scharpf et al. does not enable, teach or suggest "An engine comprising a combustion 
camber, wherein a-mixture of oxygen, as 0 2 , and hydrogen, as H 2 , are combusted" as claimed in 
independent claim 216. 

Examiner Statement 

Regarding claim 242, Applicant argued US 2406605 (Hurd) does not disclose the 
mixture of hydrogen with frozen water crystal. The Examiner disagrees. Example 4 
mentions about using dry-ice condenser bonded to hydrogen. That inherently forms the 
hydrogen gel as claimed , 

Applicant's Response 

Applicant would like to respectfully present to the Examiner that a "dry-ice" condenser 
does not comprise water. Specifically, dry ice is solid or frozen carbon-dioxide. Referencing 
Hawley's Chemical Dictionary, dry ice is defined as: 

Dry ice. See carbon dioxide, 
carbon dioxide, CAS: 124-38-9, C0 2 . 
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This is while there is no teaching in the instant invention or instant claim which discloses the use 
of carbon dioxide in any form. This is also while the instant invention teaches the use of H 2 0 to 
cool the combustion chamber, while instant claim 216 has as a limitation "the temperature of 
combustion is at least partially controlled with the addition of water to said combustion chamber in 
a way that maintains combustion or combustion exhaust temperature". 

Examiner Statement 

Regarding the US 6212876, please note the only teaching from this reference is 
the concept of using combustion engine to drive a rocket. The hydrogen fuel is already 
taught in the primary references (Tindell and Hughes). 

Applicant's Response 

Applicant appreciates the Examiner's clarification. 

Examiner Statement 

Regarding the rejection of claim 223, Applicant argued the combination is not 
valid because Scharpf et al discloses the nitrogen air separation unit that is contracted 
with Applicants oxygen cryogenic air separation unit The Examiner disagrees because 
the air separation unit in Scharpf et al separates both nitrogen in line 86 and oxygen in 
line 84. Because both oxygen and nitrogen are formed by the air separation unit, the 
teaching of Scharpf et al is relevant to the claimed invention. 

Applicant's Response 

Applicant would like to respectfully present to the Examiner that Applicant's argument referred 
to by the Examiner was responding to the Examiner's argument, which was in relation to the use of 
nitrogen as taught in Scharpf et al. and wherein there is no such teaching in the instant invention. 

Applicant does agree with the Examiner that Scharpf et al. teach the separation of air 
into both nitrogen and oxygen. However, the use of oxygen in Scharpf et al. is in coal gasifier 
[70]. Specifically, Scharpf et al. in col. 4 lines 29 - 40 states: 
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In air separation unit 80, compressed air, in line 82> is 

30 cryogenically separated into an elevated pressure, oxy- 
gen product and an elevated pressure! nitrogen product 
It is important to note in the present invention that the 
source of the compressed air, in line «2, can be from a 
stand alone air compressor or in whole or in part from 

35 compressor 30. The elevated pressure, oxygen product, 

in line 84, is fed to coal g^er 70, The elevated pres- (Emphasis added) 
sure, nitrogen product, in line 86, is expanded in expan- 
der 90, thereby producing a dulled, low pressure nitro- 
gen stream, in line S2 f while producing work to gener- 

40 ate electricity. 

Such a teaching is in contradiction with the instant invention which only teaches the combustion 

of oxygen with hydrogen. Independent claim 216 specifically states "An engine comprising a 

combustion camber, wherein a mixture of oxygen, as 0 2 , and hydrogen, as H 2 , are combusted". 

As Scharpf et al. does teach the separation of air into nitrogen and oxygen, Applicant 

performed a full review of Scharpf et al. to ascertain if there is any enablement, teaching or 

suggestion to separate air into its oxygen component for use in hydrogen combustion. Applicant 

is unable to find any enablement, teaching or suggestion in Scharpf et al. to use oxygen, obtained 

from air separation, in the combustion of hydrogen. Applicant further performed a full review of 

Scharpf et al. to ascertain if there is any enablement to "power" an air separation unit from a 

combustion engine. Applicant cannot find any such enablement, teaching or suggestion in 

Scharpf et al. As a further check, Applicant performed a word search in Scharpf et al. for the 

words "hydrogen" and "power". The word hydrogen only appears in Scharpf et al. in the 

description of a gas mixture comprising carbon monoxide and hydrogen. In conclusion, Scharpf et 

al. does not enable, teach or suggest the use of oxygen from air separation in the combustion of 

hydrogen. The word "power is used in relation to nitrogen; however, there is no enablement, 

teaching or suggestion to "power" air separation by the combustion engine. Even figures 1 and 2 

in Scharpf et al. do not mechanically link air separation to the engine. In relation to "power", 

Scharpf et al. teach in column 3 line 50 to column 4 line 9: 

The improvement to the process, in its primary em- 50 
bodiment, takes the waste nitrogen stream produced by 
an elevated pressure air separation unit and passes it 
through an expander to generate power and to chill the 
nitrogen stream to subambient temperatures. The 
chilled stream is then fed to the inlet of the air compres- 55 
sor for the gas turbine, displacing some of the ambient 
temperature air feed. This modification cools and densi- 
ties the gas turbine compressor feed* increasing the total 
gas throughput of the gas turbine compressor. As a side 


Page 12 of 34 


09/30/07 


Response & Amendment 


10/790,316 


effect, since the nitrogen stream is depleted in oxygen 60 
relative to the normal feed air to the gas turbine com* 
pressor, the oxygen content of the oxidant will be re- 
duced, resulting in lower peak flame temperatures that 
will in turn result in lower NO* generation. A flow 
diagram of this process is shown in FIG. 1. 65 

With reference to FIG. 1, feed air, in line 10, and 
chilled, low pressure nitrogen, in line 92, are com- 
pressed in gas turbine air compressor 20 to produce a 

compressed, combustion air stream. This compressed, 
combustion air stream, in line 22, is then fed to and 
combusted with fuel gas, in line <S2, and, optionally, 
steam, in line 52, in combustor 30 producing a combus- 
5 tion product stream. This combustion product stream, 
in line 32, is fed to and expanded in gas turbine expander 
40 thereby producing a hot exhaust gas stream and 
electricity. Typically, gas turbine expander 40 and gas 
turbine air compressor 20 are mechanically linked. 

Therefore, and in conclusion, Scharpf et al. do not teach the claim limitation "at least a portion of 
the energy of combustion powers at least a portion of said air separation". 


Examiner Statement 

Regarding other 103 rejections including Gode, Kang et al, Weidig, Erickson, 
Thodarson, Applicant argued the modified features from these references do not meet 
the subject matter of independent claim 216. The Examiner would like to point out that 
the teachings of these references are used only to reject the limitations of the 
dependent claims. The independent claims are rejected by the primary references. 
Also, because all references are from the same field of endeavor, it would have been 
obvious to modify one reference in view of the other. For the 103 rejections, Applicant 
should not attack the references individually but must consider the combination as a 
whole. 


Applicant's Response 

Applicant would like to respectfully present to the Examiner that each and all of the 
dependent claims depend on independent claim 216; therefore, citation(s) made by the Examiner 
to a dependent claim needs to include all of the claim restrictions (or limitations) of the 
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independent claim, as well as the restrictions (or limitations) of the dependent claim. If a cited 
reference(s) of the Examiner does not include the claim restrictions (or limitations) within both the 
dependent claim and the restrictions (or limitations) of the independent claim from which the 
dependent claim depends, the cited reference cannot teach or suggest the dependent claim which 
includes the restrictions (or limitations) of both the independent claim and the restrictions (or 
limitations) of the dependent claim. 

As far as obviousness, Applicant would like to respectfully request of the Examiner to 
present his claim combinations, then, in such a manner so that Applicant can follow which 
citations are being combined to form the prime facie case of obviousness. This is most important 
as Applicant needs to identify if all claim limitations are taught within the cited reference(s); and if 
so, whether there is any motivation to combine within the Examiner's cited reference(s). 

In addition to the above, Applicant would like to respectfully present to the Examiner that 
once Applicant has traversed a Prime Facie case of the Examiner relating to the independent 
claim, in this case claim 216, that Applicant has also traversed any claim which depends upon the 
independent claim, reference MPEP 2143.03. 

Applicant would also respectfully wish to add that Applicant presents within this Office 
Action Response two declarations which demonstrate that the instant invention answers a "long 
felt need" as described in MPEP 716.04. 

Examiner's 35 U.S.C. 103 (al Rejections 

The Examiner Rejects 

Claims 216-220. 222, 223, 224. 238-240, 243. 248-253. 258, 342, are rejected 
under 35 U.S.C. § 103(a) as being unpatentable over U.S. 4841731 (Tindell) in view of 
U.S. 5388395 (Scharpf et al). 

Tindell discloses a solar energy system comprising an electrolysis chamber 13 
for forming hydrogen being stored in an hydrogen tank 22, oxygen being stored in an 
oxygen tank 21, a combustion chamber 33 for burning said hydrogen and oxygen, water 
input nozzle 31 for injecting water into the combustion chamber, said combustion 
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chamber is then acting as a steam generator to generate steam to drive a steam turbine 
47 to generate electricity through a generator 48. Tindell does not teach the air 
separation unit being powered partly by the combustion energy. Scharpf et al discloses 
an air separation unit 80 being powered partly by the steam (column 4, lines 20-22), 
which is a part of the combustion power. It would have been obvious to provide an air 
separation unit in Tindell as taught by Scharpf et al for the purpose of more effectively 
forming oxygen for the combustion process. Regarding claim 223, Tindell does not 
disclose the use of nitrogen. Scharpf et al is relied upon to disclose it's well known to 
use nitrogen in the inlet of the combustion chamber for the purpose of improving the 
separation unit being powered partly by the combustion energy. Scharpf et al discloses 
an air separation unit 80 being powered partly by the steam (column 4, lines 20-22), 
which is a part of the combustion power. It would have been obvious to provide an air 
separation unit in Tindell as taught by Scharpf et al for the purpose of more effectively 
forming oxygen for the combustion process. Regarding claim 223, Tindell does not 
disclose the use of nitrogen. Scharpf et al is relied upon to disclose it's well known to 
use nitrogen in the inlet of the combustion chamber for the purpose of improving the 
cooling function of the input fluid. It would have been obvious at the time the invention 
was made to a person having ordinary skill in the art to inject nitrogen In Tindell as 
taught by Scharpf et al for the purpose of improving the cooling function of the input 
fluid. 

Applicant's Response 

As previously stated by Applicant within this response and amendment, there is no 
enablement, teaching or suggestion within Scharpf et al. (nor is there in Tindell as previously 
presented) to power the separation of air by a combustion engine of any type, much less from a 
combustion engine which has hydrogen as a fuel. (In contrast, Scharpf et al. teach the use of steam 
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to regenerate adsorbers.) Therefore, regardless of the lack of motivation to combine the cited 
references within either of the cited references, the combination of the cited references does not 
contain all of the claim limitations within independent claim 216. Specifically, the combination of cited 
references does not include the claim limitation "at least a portion of the energy of combustion powers 
at least a portion of said air separation". Nor does the combination of cited references include the 
claim limitation "the temperature of combustion is at least partially controlled with the addition of water 
to said combustion chamber in a way that maintains combustion or combustion exhaust temperature". 

Lastly, and most importantly, as stated herein, Applicant would like to respectfully present 
to the Examiner that the instant claim(s) of the instant invention answer a "long felt need" which 
has been known by those of ordinary skill in the art and which has not been answered by those of 
ordinary skill in the art, ref. MPEP 716.04. 

Applicant herein respectfully requests an allowance of claims 216-220, 222, 223, 224, 
238-240, 243, 248-253, 258, and 342 as amended herein. 

The Examiner Rejects 

Claims 216-220, 222, 223, 224, 228-229, 238-240, 243, 248-253, 258, 342, are 
rejected under 35 U.S.C. § 103(a) as being unpatentable over US 3459953 (Hughes et 
al) in view of Scharpf et al. 

Hughes et al discloses a solar energy system comprising an electrolysis chamber 
16 for forming hydrogen being stored in an hydrogen tank 20, oxygen being stored in an 
oxygen tank 22, a combustion chamber 24 for burning said hydrogen and oxygen, water 
input nozzle 48 for injecting water into the combustion chamber, said combustion 
chamber is then acting as a steam generator to generate steam to drive a steam turbine 
32 to generate electricity through a generator 36. Note the electrical input 10 can be 
from any sources (column 2, lines 1 5-16), so it's clear that the electricity from the 
generator 36 can be used too. Hughes et al does not teach the air separation unit being 
powered partly by the combustion energy. Scharpf et al discloses an air separation unit 
80 being powered partly by the steam (column 4, lines 20-22), which is a part of the 
combustion power. It would have been obvious to provide an air separation unit in 
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Hughes et al as taught by Scharpf et al for the purpose of more effectively forming 
oxygen for the combustion process, Regarding claim 223, Hughes et al does not 
disclose the use of nitrogen. Scharpf et al is relied upon to disclose it's well known to 

use nitrogen in the inlet of the combustion chamber for the purpose of improving the 
cooling function of the input fluid. It would have been obvious at the time the invention ' 
was made to a person having ordinary skill in the art to inject nitrogen in Hughes et al as 
taught by Scharpf et al for the purpose of improving the cooling function of the input 
fluid. 

Applicant's Response 

As previously stated by Applicant within this response and amendment, there is no 
enablement, teaching or suggestion within Scharpf et al. to power the separation of air by a 
combustion engine of any type (nor is there in Hughes as previously presented), much less from a 
combustion engine which has hydrogen as a fuel. (In contrast, Scharpf et al. teach the use of 
steam to regenerate adsorbers.) Therefore, regardless of the lack of motivation to combine the 
cited references within either of the cited references, the combination of the cited references does 
not contain all of the claim limitations within independent claim 216. Specifically, the combination 
of cited references does not include the claim limitation "at least a portion of the energy of 
combustion powers at least a portion of said air separation". 

Lastly, and most importantly, as stated herein, Applicant would like to respectfully present 
to the Examiner that the instant claim(s) of the instant invention answer a "long felt need" which 
has been known by those of ordinary skill in the art and which has not been answered by those of 
ordinary skill in the art, ref. MPEP 716.04. 

Applicant herein respectfully requests an allowance of claims 216-220, 222, 223, 224, 
238-240, 243, 248-253, 258, and 342 as amended herein. 

Examiner Rejection 

Claims 225-227 are rejected under 35 U.S.C. § 103(a) as being unpatentable 
over U.S. 4841731 (Tindell) in view of Scharpf and U.S. 5899072 (Gode). Tindell as 
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modified by Scharpf discloses all the claimed subject matter as set forth above, but 
does not disclose the use of corrosion to form hydrogen. Gode is relied upon to 
disclose it's well known to use corrosion to form hydrogen (column 1 , lines 36-49). It 
would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to form hydrogen by corrosion in Tindell as taught by Gode for 
the purpose of generating more hydrogen if needed , 

Applicant's Response 

As previously stated by Applicant within this response and amendment, there is no 
enablement, teaching or suggestion within Scharpf et al. to power the separation of air by a 
combustion engine of any type (nor is there in Tindell or Gode as previously presented), much 
less from a combustion engine which has hydrogen as a fuel. (In contrast, Scharpf et al. teach 
the use of steam to regenerate adsorbers.) Therefore, regardless of the lack of motivation to 
combine the cited references within either of the cited references, the combination of the cited 
references does not contain all of the claim limitations within independent claim 216. Specifically, 
the combination of cited references does not include the claim limitation "at least a portion of the 
energy of combustion powers at least a portion of said air separation". 

Lastly, and most importantly, as stated herein, Applicant would like to respectfully present 
to the Examiner that the instant claim(s) of the instant invention answer a "long felt need" which 
has been known by those of ordinary skill in the art and which has not been answered by those of 
ordinary skill in the art, ref. MPEP 716.04. 

Applicant herein respectfully requests an allowance of claims 225-227 as amended herein. 

Examiner Rejects 

Claims 231, 235 are rejected under 35 U.S.C. § 103(a) as being unpatentable 
over U.S. 4841731 (Tindell) In view of Scharpf and U.S. 5516359 (Kang et al). Tindell 
as modified by Scharpf discloses all the claimed subject matter as set forth above, but 
does not disclose the use of air separation unit with membrane. Kang et al is relied 
upon to disclose it's well known to use air separation unit 107 with membrane 1 08 for 
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separating air. It would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to use an air separation unit with membrane in 
Tindell as taught by Kang et al for the purpose of separating air to form more important 
components if needed. 

Applicant's Response 

As previously stated by Applicant within this response and amendment, there is no 
enablement, teaching or suggestion within Scharpf et al. to power the separation of air by a 
combustion engine of any type (nor is there in Tindell or Kang et al. as previously presented), 
much less from a combustion engine which has hydrogen as a fuel. (In contrast, Scharpf et al. 
teach the use of steam to regenerate adsorbers.) Therefore, regardless of the lack of motivation 
to combine the cited references within either of the cited references, the combination of the cited 
references does not contain all of the claim limitations within independent claim 216. Specifically, 
the combination of cited references does not include the claim limitation "at least a portion of the 
energy of combustion powers at least a portion of said air separation". 

Lastly, and most importantly, as stated herein, Applicant would like to respectfully present 
to the Examiner that the instant claim(s) of the instant invention answer a "long felt need" which 
has been known by those of ordinary skill in the art and which has not been answered by those of 
ordinary skill in the art, ref. MPEP 716.04. 

Applicant herein respectfully requests an allowance of claims 231 and 235 as amended 

herein. 

Examiner Rejects 

Claim 237 is rejected under 35 U.S.C. § 103(a) as being unpatentable over U.S. 
4841731 (Tindell) in view of Scharpf and U.S. 4440S45 (Weidig). Tindell as modified by 
Scharpf discloses all the claimed subject matter as set forth above, but does not 
disclose the use of corrosion inhibitor. Weidig is relied upon to disclose it's well known 
to use corrosion inhibitor in a combustion chamber. It would have been obvious at the 
time the invention was made to a person having ordinary skill in the art to use corrosion 
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inhibitor in Tindell as taught by Weidig for the purpose of inhibiting corrosion in the 
combustion chamber. 

Applicant's Response 

As previously stated by Applicant within this response and amendment, there is no 
enablement, teaching or suggestion within Scharpf et al. to power the separation of air by a 
combustion engine of any type (nor is there in Tindell or Weidig as previously presented), much 
less from a combustion engine which has hydrogen as a fuel. (In contrast, Scharpf et al. teach 
the use of steam to regenerate adsorbers.) Therefore, regardless of the lack of motivation to 
combine the cited references within either of the cited references, the combination of the cited 
references does not contain all of the claim limitations within independent claim 216. Specifically, 
the combination of cited references does not include the claim limitation "at least a portion of the 
energy of combustion powers at least a portion of said air separation". 

Lastly, and most importantly, as stated herein, Applicant would like to respectfully present 
to the Examiner that the instant claim(s) of the instant invention answer a "long felt need" which 
has been known by those of ordinary skill in the art and which has not been answered by those of 
ordinary skill in the art, ref. MPEP 716.04. 

Applicant herein respectfully requests an allowance of claim 237 as amended herein. 

Examiner Rejects 

Claim 241 is rejected under 35 U.S.G. § 103(a) as being unpatentable over U.S. 
4841731 (Tindell) in view of Scharpf and U.S. 3975913 (Erickson). Tindell as modified 
by Scharpf discloses all the claimed subject matter as set forth above, but does not 
disclose the use of fuel cell. Erickson is relied upon to disclose it's well known to use 
fuel cell 1 to work in combination with an electrolysis chamber. It would have been 
obvious at the time the invention was made te a person having ordinary skill in the art to 
use fuel cell in Tindell as taught by Erickson for the purpose of generating the 
appropriate amount of hydrogen and oxygen. 
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Applicant's Response 

As previously stated by Applicant within this response and amendment, there is no 
enablement, teaching or suggestion within Scharpf et al. to power the separation of air by a 
combustion engine of any type (nor is there in Tindell or Erickson as previously presented), much 
less from a combustion engine which has hydrogen as a fuel. (In contrast, Scharpf et al. teach 
the use of steam to regenerate adsorbers.) Therefore, regardless of the lack of motivation to 
combine the cited references within either of the cited references, the combination of the cited 
references does not contain all of the claim limitations within independent claim 216. Specifically, 
the combination of cited references does not include the claim limitation "at least a portion of the 
energy of combustion powers at least a portion of said air separation". 

Lastly, and most importantly, as stated herein, Applicant would like to respectfully present 
to the Examiner that the instant claim(s) of the instant invention answer a "long felt need" which 
has been known by those of ordinary skill in the art and which has not been answered by those of 
ordinary skill in the art, ref. MPEP 716.04. 

Applicant herein respectfully requests an allowance of claim 241 as amended herein. 

Examiner Rejects 

Claim 242 is rejected under 35 U.S.C. § 103(a) as being unpatentable over U.S. 
4841731 (Tindell) in view of Scharpf and US 2406605 (Hurd et al). Tindell as modified 
by Scharpf discloses all the claimed subject matter as set forth above, but does not 
disclose the use of gel storage. US 2406605 (Hurd et ai) discloses the concept of 
converting hydrogen into hydrogen gel by treating the hydrogen in the dry condenser, 
note example 4 in column 3. It would have been obvious at the time the invention was 
made to a person having ordinary skill in the art to use gel storage in Tindell as taught 
by Hurd et al for the purpose of ease of storing hydrogen. 

Applicant's Response 

As previously stated by Applicant within this response and amendment, there is no 
enablement, teaching or suggestion within Scharpf et al. to power the separation of air by a 
combustion engine of any type (nor is there in Tindell or Hurd as previously presented), much less 
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from a combustion engine which has hydrogen as a fuel. (In contrast, Scharpf et al. teach the use 
of steam to regenerate adsorbers.) Therefore, regardless of the lack of motivation to combine the 
cited references within either of the cited references, the combination of the cited references does 
not contain all of the claim limitations within independent claim 216. Specifically, the combination 
of cited references does not include the claim limitation "at least a portion of the energy of 
combustion powers at least a portion of said air separation". 
Also, Hurd teaches in Example 4 column 3: 
E xample 4 

Methyltrichlorosilane in vapor f orcii (density = 0 
1.27) together with, hydrogen chloride gas was /r mnhacic q hhoh\ 

passed in 2:1 ratio over aluminum granules at . ^tmpnasis aaaeaj 
350°. A liquid product of density 1.25 was con- 
densed from the reaction products by means of a 10 
Dry-Ice condenser. Hydrolysis of a portion of 
this product gave a gel which upon treatment 
with alkali solution reacted with a vigorous evolu- 
tion of gas. Distillation of the product revealed 
the presence of compounds more volatile than 1/5 
methyltrichlorosilane, which- compounds were 0 
found, to contain larger amounts of Si-bonded 
hydrogen than the gel- 
Therefore, Hurd does not teach a hydrogen gel formed with water crystals. The only teaching in 
Hurd, within the cited Example, relates to hydrogen chloride gas. As a further check, Applicant 
performed a search within Hurd from beginning to end finding no teaching to form a hydrogen gel 
by mixing hydrogen with water crystals. Applicant did locate in column 1 lines 1 - 7 a description 
of the teachings within Hurd, specifically: 

The present invention, relates to the hydro- 
genation of halogehosilanes. It is particularly; 
concerned with a method of substituting hydro- 
geh atoms for at least some of the silicon-bonded 
halogen atoms in a highly halogenated chloro- 5 
silane to obtain the Corresponding hydrogen com- 
pounds. _ - m ' m : 

Therefore, Hurd teaches "halogenation of halogenosilanes. There are no halogenosilanes in the 
instant invention. 

Lastly, and most importantly, as stated herein, Applicant would like to respectfully present 
to the Examiner that the instant claim(s) of the instant invention answer a "long felt need" which 
has been known by those of ordinary skill in the art and which has not been answered by those of 
ordinary skill in the art, ref. MPEP 716.04. 

Applicant herein respectfully requests an allowance of claim 242 as amended herein. 
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Examiner Rejects 

Claims 259-260, 350, are rejected under 35 U.S.C. § 103(a) as being 
unpatentable over U.S. 4841731 (Tindell) in view of Scharpf and US 6212876 (Gregory 
et al). Tindell as modified by Scharpf discloses all the claimed subject matter as set 
forth above, but does not disclose the jet propulsion rocket. US 6212876 (Gregory et al) 
teaches a rocket propulsion engine using combustion engine. It would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to 
use jet propulsion rocket in Tindell as taught by Gregory, et al for the purpose of driving 
rocket if needed (note it's well known to use combustion engine such as gas engine to 
produce thrust in aircraft/rocket design). 

Applicant's Response 

As previously stated by Applicant within this response and amendment, there is no 
enablement, teaching or suggestion within Scharpf et al. to power the separation of air by a 
combustion engine of any type (nor is there in Tindell or Gregory as previously presented), much 
less from a combustion engine which has hydrogen as a fuel. (In contrast, Scharpf et al. teach 
the use of steam to regenerate adsorbers.) Therefore, regardless of the lack of motivation to 
combine the cited references within either of the cited references, the combination of the cited 
references does not contain all of the claim limitations within independent claim 216. Specifically, 
the combination of cited references does not include the claim limitation "at least a portion of the 
energy of combustion powers at least a portion of said air separation". 

Lastly, and most importantly, as stated herein, Applicant would like to respectfully present 
to the Examiner that the instant claim(s) of the instant invention answer a "long felt need" which 
has been known by those of ordinary skill in the art and which has not been answered by those of 
ordinary skill in the art, ref. MPEP 716.04. 

Applicant herein respectfully requests an allowance of claims 259-260 and 350 as 
amended herein. 
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Examiner Rejects 

Claims 244-247 are rejected under 35 U.S.C. § 103(a) as being unpatentable 
over U.S. 4841731 (Tindell) in view of Scharpf and U.S. 6698183 (Thordarson). Tindell 
as modified by Scharpf discloses all the claimed subject matter as set forth above, but 
does not disclose the use. of flywheel and transmission. Thordarson is relied upon to 
disclose it's well known to use flywheel 176 and transmission 178 for transmitting power 
from a combustion chamber/engine 22. It would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to use flywheel and 
transmission in Tindell as taught by Thordarson for the purpose of transmitting power 
output of the combustion engine. 

Applicant's Response 

As previously stated by Applicant within this response and amendment, there is no 
enablement, teaching or suggestion within Scharpf et al. to power the separation of air by a 
combustion engine of any type (nor is there in Tindell or Thordarson as previously presented), 
much less from a combustion engine which has hydrogen as a fuel. (In contrast, Scharpf et al. 
teach the use of steam to regenerate adsorbers.) Therefore, regardless of the lack of motivation 
to combine the cited references within either of the cited references, the combination of the cited 
references does not contain all of the claim limitations within independent claim 216. Specifically, 
the combination of cited references does not include the claim limitation "at least a portion of the 
energy of combustion powers at least a portion of said air separation". 

Lastly, and most importantly, as stated herein, Applicant would like to respectfully present 
to the Examiner that the instant claim(s) of the instant invention answer a "long felt need" which 
has been known by those of ordinary skill in the art and which has not been answered by those of 
ordinary skill in the art, ref. MPEP 716.04. 

Applicant herein respectfully requests an allowance of claims 244-247 as amended herein. 

Instant Invention and Instant Claims Answer a Long Felt Need 

In addition to Applicant's presentations that the citation reference combinations 
presented by the Examiner do not include all of the claim limitations present in independent 
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claim 216 (and thereby do not include all of the claim limitations within any claim which depends 
on independent claim 216), Applicant presents independent evidence that the instant invention 
and the instant invention claims answer a long felt need, ref. MPEP 716.04. 

Applicant has presented the instant invention and the instant invention claims to two 
professionals. The first professional being Mr. Colin Francis Walker, Engineer, a person who 
would be considered of ordinary skill in the art. The second professional being Mr. Chester 
Vaughan, Engineer, a person who would be considered of expert skill in the art. 

Mr. Vaughan has just recently retired from a distinguished career at the National 
Aeronautics and Space Administration (NASA). At NASA, Mr. Vaughan stated that he "[w]orked 
on the Gemini, Apollo, Skylab, Space Shuttle and the International Space Station systems" while 
"[m]ost of that time I worked in the technical disciplines associated with space propulsion and 
power systems dealing with high energy propellants and reactants and the associated hardware to 
make those system function efficiently and safely on manned spacecraft". Further, Mr. Vaughan 
states "I spent approximately 10 years managing a test facility that dealt with rocket engines, 
pyrotechnic devices, cryogenic fluids (Oxygen, Hydrogen, Nitrogen and Helium), hydraulic 
systems and turbine and internal combustion engines". Mr. Vaughan "[w]as the Chief Engineer 
when [I] retired". 

Mr. Vaughan states in his declaration: 

"Based on my experience, I believe I should be viewed as someone of expert skill in the 
art of combustion science and engineering. Based on my review of Mr. Haase's patent 
application, and technical discussions with Mr. Haase, I believe that this patent includes a 
unique approach to solving a problem which would satisfy a long felt need for humanity, 
a combustion process without the combustion byproducts of nitrogen and carbon 
(Carbon Monoxide, Carbon Dioxide, Oxides of Nitrogen, etc.) while still producing 
efficient shaft power with most of the desirable features of the current Internal 
Combustion Engine. The use of pure Oxygen instead of air eliminates the dilution 
effect of nitrogen which allows significant lower peak combustion pressure for the same 
torque when compared with the current internal combustion engines (or higher torque 
with comparable peak combustion pressure). While, the industry has pursued and is 
pursuing, options such as pollution control equipment on the current Internal combustion 
engines, battery and fuel cell electric motor driven systems (including hybrids) to deal 
with this long felt need for humanity, they all have significant disadvantages when 
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compared with the concept described by Mr. Haase in his patent application (U. S. Patent 
Application 10/790,316). The following is a more detailed discussion of the pertinent 
features and benefits of the patent: 

a. A method of hydrogen combustion which produces no oxides of carbon and no 
oxides of nitrogen has been a long felt need of humanity; no solution has been 
previously presented. Previous and on-going attempts of others to solve this long 
felt need include, but are not limited to, fuel cells, batteries and electric motors 
and the combustion of hydrogen with air. Fuel cells, utilizing air for its source of 
oxygen, are less desirable due to many factors including, but not limited to: 
equipment cost, platinum availability, and the production of oxides of nitrogen. 
Combustion of hydrogen with air is proving a challenge due to the production of 
oxides of nitrogen and due to the available torque per cubic inch of displacement. 
This is all while the environmental consequences increase daily of humanity's 
combustion of hydrocarbon fuel. I would also state that said long felt industry 
need has been known by those of ordinary skill in the art, as well as those of 
expert skill in the art, of combustion engines and of combustion furnaces for a 
considerable time previous to the priority date of Mr. Haase' s patent application, 
U.S. Patent Application 10/790,316. 

b. A method of hydrogen combustion which produces little to no oxides of carbon 
nor of nitrogen has been a long felt need which has been known by those or 
ordinary and of expert skill in the art of combustion and of turbo-machinery for 
many years, wherein there has not been previously presented a solution. 

c. At this time there is no known method or apparatus to combust hydrogen with a 
pure form of oxygen without storage of oxygen, a rather combustible and 
dangerous material to store. 

d. I would state that a method or apparatus to combust hydrogen with a pure form of 
oxygen, as described in U.S. Patent Application 10/790,316 and claimed therein, 
answers said long felt need. 

e. As I have read and understand, the invention of Mr. Haase, U.S. Patent 
Application 10/790,316, proposes a method and an apparatus to combust a pure 
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form of hydrogen with a pure form of oxygen, wherein a portion of the 
combustion energy is used to cryogenically distill air as a means to provide a pure 
form of oxygen to combustion. It is my opinion that this technique and the claims 
therein answer a long felt industry need known by those of ordinary and of expert 
skill in the art, as well as a long felt need of humanity. 

f. As I have read and understand the invention of Mr. Haase, U.S. Patent Application 
10/790,316, proposes a method and an apparatus to combust a pure form of 
hydrogen with a pure form of oxygen, wherein a portion of the combustion energy 
is used to cryogenically distill air to provide a pure form of oxygen to 
combustion. It is my understanding that this approach will increase the amount of 
hydrogen and of oxygen in the combustion chamber, thereby improving available 
torque per cubic inch of combustion chamber. It is my opinion that this technique 
and the claims therein answer a long felt industry need known by those of 
ordinary and of expert skill in the art, as well as a long felt need of humanity. 

g. As I have read and understand the invention of Mr. Haase, U.S. Patent Application 
10/790,316, proposes a method and an apparatus to combust a pure form of hydrogen 
with a pure form of oxygen, wherein a portion of the combustion energy is used to 
cryogenically distill air to provide a pure form of oxygen to combustion while using 
the available cryogenic nitrogen as a means of reducing the temperature of stored 
hydrogen to a temperature below the joule Thompson curve of hydrogen, thereby 
improving the storage effectiveness of hydrogen. It is my opinion that this approach 
and the claims therein answer a long felt industry need known by those of ordinary 
and of expert skill in the art, as well as a long felt need of humanity. 

h. As I have read and understand the invention of Mr. Haase, U.S. Patent Application 
10/790,316, the techniques and methods discussed above, including the benefits 
can be applied to jet engines, e.g. turbo-machinery. It is my opinion that this 
technique and the claims therein answer a long felt industry need known by those 
of ordinary and of expert skill in the art, as well as a long felt need of humanity. 

i. While the invention and apparatus described by Mr. Haase and the U.S, Patent 
Application 10/790.316 represent significant advantages over the current 
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approaches, they also represent some significant development challenges which 
must be overcome to be successful. However, with advances in materials 
technology, control technology, etc., I believe the patent should be granted and 
the concept developed. 

As combustion methods, engines and devices is a significant market and as there exist 
many marketed devices within the combustion, engine and turbo-machinery industries in 
combination with a world wide knowledge of the environmental consequences of 
hydrocarbon combustion methods, there should not previously nor today exist any lack of 
interest or lack of appreciation of an invention's potential or marketability to a method or 
apparatus as presented in the invention of Mr. Haase, U.S. Patent Application 
10/348,071." 

Mr. Walker states that "I have been an engineer in the combustion industry with an 
emphasis on turbo-machinery since 1960. I am a founding member of the ASE Society of 
Materials Engineering while a member of the American Society of Mechanical Engineers 
(ASME), having authored papers therein for turbo-machinery repair. I am currently a practicing 
materials engineer for turbo-machinery." 

Mr. Walker states in his declaration: 

"I should be viewed as at least someone of ordinary skill in the art of combustion 
engineering and of turbo-machinery. 

A method of hydrogen combustion which produces reduced to no oxides of carbon and 
reduced to no oxides of nitrogen has been a long felt need of humanity; there has not 
been previously presented a solution. Previous attempts and failure of others to solve this 
long felt need include, but are not limited to, fuel cells and the combustion of hydrogen 
with air. Fuel cells are proving impractical due to many factors including, but not limited 
to: equipment cost, platinum availability, and the production of oxides of nitrogen. 
Combustion of hydrogen with air is proving a challenge due to the production of oxides 
of nitrogen and due to the available torque per cubic inch of displacement. This is all 
while the environmental consequences increase daily of humanity's combustion of 
hydrocarbon fuel. I would also state that said long felt industry need has been known by 
those of ordinary skill in the art, as well as those of expert skill in the art, of combustion 
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engines and of combustion furnaces for a considerable time previous to the priority date 
of Mr. Haase's patent application, U.S. Patent Application 10/790,316. 

A method of hydrogen combustion which produces little to no oxides of carbon nor of 
nitrogen has been a long felt need which has been known by those or ordinary and of 
expert skill in the art of combustion and of turbo-machinery for many years, wherein 
there has not been previously presented a solution. 

At this time there is no known method or apparatus to combust hydrogen with a pure 
form of oxygen without storage of oxygen. This is while oxygen is a rather combustible 
and dangerous material to store. 

I would state that a method or apparatus to combust hydrogen with a pure form of oxygen, as 
taught in U.S. Patent Application 1 0/790,3 1 6 and claimed therein, answers said long felt need. 

As I have read and understand, the invention of Mr. Haase, U.S. Patent Application 
10/790,316, proposes a method and an apparatus to combust a pure form of hydrogen with 
a pure form of oxygen, wherein a portion of the combustion energy is used to cryogenically 
distill air as a means to provide a pure form of oxygen to combustion. It is my opinion that 
this teaching and the claims therein answer a long felt industry need known by those of 
ordinary and of expert skill in the art, as well as a long felt need of humanity. 

As I have read and understand the invention of Mr. Haase, U.S. Patent Application 
10/790,316, proposes a method and an apparatus to combust a pure form of hydrogen 
with a pure form of oxygen, wherein a portion of the combustion energy is used to 
cryogenically distill air to provide a pure form of oxygen to combustion. It is my 
understanding that this teaching will increase the amount of hydrogen and of oxygen in 
the combustion chamber, thereby improving available torque per cubic inch of 
combustion chamber. It is my opinion that this teaching and the claims therein answer a 
long felt industry need known by those of ordinary and of expert skill in the art, as well 
as a long felt need of humanity. 

As I have read and understand the invention of Mr. Haase, U.S. Patent Application 
10/790,316, proposes a method and an apparatus to combust a pure form of hydrogen 
with a pure form of oxygen, wherein a portion of the combustion energy is used to 
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cryogenically distill air to provide a pure form of oxygen to combustion while using the 
available cryogenic nitrogen as a means of reducing the temperature of stored hydrogen 
to a temperature below the joule Thompson curve of hydrogen, thereby improving the 
storage effectiveness of hydrogen. It is my opinion that this teaching and the claims 
therein answer a long felt industry need known by those of ordinary and of expert skill in 
the art, as well as a long felt need of humanity. 

As I have read and understand the invention of Mr. Haase, U.S. Patent Application 
10/790,316, proposes a method and an apparatus to combust a pure form of hydrogen 
with an excess amount of air so as to use the combustion envelop of hydrogen in 
combination with an amount of air in excess of that required to perform combustion as a 
means of cooling combustion and thereby reduce the formation of oxides of nitrogen. I 
also understand that the invention of Mr. Haase, 10/790,316, preferably proposes this 
teaching for jet engines, e.g. turbo-machinery. It is my opinion that this teaching and the 
claims therein answer a long felt industry need known by those of ordinary and of expert 
skill in the art, as well as a long felt need of humanity. 

As combustion methods, engines and devices is a significant market and as there exist 
many marketed devices within the combustion, engine and turbo-machinery industries in 
combination with a world wide knowledge of the environmental consequences of 
hydrocarbon combustion methods, there should not previously nor today exist any lack of 
interest or lack of appreciation of an invention's potential or marketability to a method or 
apparatus as presented in the invention of Mr. Haase, U.S. Patent Application 10/348,071." 

Therefore, it is the professional opinion of one of whom would be considered of expert skill in 
the art, as well as the opinion of one of ordinary skill in the art, that the instant invention and 
instant invention claims answer a long felt need for humanity. Specifically, Mr. Vaughan, a 
distinguished propulsion engineer from NASA, states: 

V "I believe that this patent includes a unique approach to solving a problem which would 
satisfy a long felt need for humanity, a combustion process without the combustion 
byproducts of nitrogen and carbon (Carbon Monoxide, Carbon Dioxide, Oxides of 
Nitrogen, etc.) while still producing efficient shaft power with most of the desirable 
features of the current Internal Combustion Engine." 
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"A method of hydrogen combustion which produces no oxides of carbon and no oxides of 
nitrogen has been a long felt need of humanity; no solution has been previously 
presented. Previous and on-going attempts of others to solve this long felt need include, 
but are not limited to, fuel cells, batteries and electric motors and the combustion of 
hydrogen with air." 

"I would state that a method or apparatus to combust hydrogen with a pure form of 
oxygen, as described in U.S. Patent Application 10/790,316 and claimed therein, answers 
said long felt need." 

"As I have read and understand, the invention of Mr. Haase, U.S. Patent Application 
10/790,316, proposes a method and an apparatus to combust a pure form of hydrogen with a 
pure form of oxygen, wherein a portion of the combustion energy is used to cryogenically 
distill air as a means to provide a pure form of oxygen to combustion. It is my opinion that this 
technique and the claims therein answer a long felt industry need known by those of ordinary 
and of expert skill in the art, as well as a long felt need of humanity." 

"As combustion methods, engines and devices is a significant market and as there exist 
many marketed devices within the combustion, engine and turbo-machinery industries in 
combination with a world wide knowledge of the environmental consequences of 
hydrocarbon combustion methods, there should not previously nor today exist any lack of 
interest or lack of appreciation of an invention's potential or marketability to a method or 
apparatus as presented in the invention of Mr. Haase, U.S. Patent Application 
10/348,071." 

And, specifically, Mr. Walker, an accomplished engineer, states: 

"A method of hydrogen combustion which produces reduced to no oxides of carbon and 
reduced to no oxides of nitrogen has been a long felt need of humanity; there has not been 
previously presented a solution. Previous attempts and failure of others to solve this long 
felt need include, but are not limited to, fuel cells and the combustion of hydrogen with air." 

"I would also state that said long felt industry need has been known by those of ordinary 
skill in the art, as well as those of expert skill in the art, of combustion engines and of 
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combustion furnaces for a considerable time previous to the priority date of Mr. Haase's 
patent application, U.S. Patent Application 10/790,316." 

S "As I have read and understand the invention of Mr. Haase, U.S. Patent Application 
10/790,316, proposes a method and an apparatus to combust a pure form of hydrogen 
with a pure form of oxygen, wherein a portion of the combustion energy is used to 
cryogenically distill air to provide a pure form of oxygen to combustion." 

S "As I have read and understand the invention of Mr. Haase, U.S. Patent Application 
10/790,316, proposes a method and an apparatus to combust a pure form of hydrogen 
with an excess amount of air so as to use the combustion envelop of hydrogen in 
combination with an amount of air in excess of that required to perform combustion as a 
means of cooling combustion and thereby reduce the formation of oxides of nitrogen. I 
also understand that the invention of Mr. Haase, 10/790,316, preferably proposes this 
teaching for jet engines, e.g. turbo-machinery. It is my opinion that this teaching and the 
claims therein answer a long felt industry need known by those of ordinary and of expert 
skill in the art, as well as a long felt need of humanity." 

S "As combustion methods, engines and devices is a significant market and as there exist 
many marketed devices within the combustion, engine and turbo-machinery industries in 
combination with a world wide knowledge of the environmental consequences of 
hydrocarbon combustion methods, there should not previously nor today exist any lack of 
interest or lack of appreciation of an invention's potential or marketability to a method or 
apparatus as presented in the invention of Mr. Haase, U.S. Patent Application 10/348,071." 

Applicable Case Law 
MPEP 2143.03 

To establish prima facie obviousness of a claimed invention, all the claim limitations must 
be taught or suggested by the prior art. In re Royka, 490 F.2d 981, 180 USPQ 580 (CCPA 
1974). "All words in a claim must be considered in judging the patentability of that claim 
against the prior art." In re Wilson, 424 F.2d 1382, 1385, 165 USPQ 494, 496 (CCPA 
1970). If an independent claim is nonobvious under 35 u.S.c. 103, then any claim depending 
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therefrom is nonobvious. In re Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988). 


MPEP 716.04 

Establishing long-felt need requires objective evidence that an art recognized problem 
existed in the art for a long period of time without solution. The relevance of long-felt 
need and the failure of others to the issue of obviousness depends on several factors. 
First, the need must have been a persistent one that was recognized by those of 
ordinary skill in the art. In re Gershon, 372 F.2d 535, 539, 152 USPQ 602, 605 (CCPA 
1967) ("Since the alleged problem in this case was first recognized by appellants, and 
others apparently have not yet become aware of its existence, it goes without saying 
that there could not possibly be any evidence of either a long felt need in the . . . art for 
a solution to a problem of dubious existence or failure of others skilled in the art who 
unsuccessfully attempted to solve a problem of which they were not aware."); 
Orthopedic Equipment Co., Inc. v. All Orthopedic Appliances, Inc., 707 F.2d 1376, 
217 USPQ 1281 (Fed. Cir. 1983) (Although the claimed invention achieved the 
desirable result of reducing inventories, there was no evidence of any prior 
unsuccessful attempts to do so.). 

Second, the long-felt need must not have been satisfied by another before the invention 
by applicant. Newell Companies v. Kenney Mfg. Co., 864 F.2d 757, 768, 9 USPQ2d 
1417, 1426 (Fed. Cir. 1988) (Although at one time there was a long-felt need for a "do- 
it-yourself window shade material which was adjustable without the use of tools, a prior 
art product fulfilled the need by using a scored plastic material which could be torn. 
"[Ojnce another supplied the key element, there was no long-felt need or, indeed, a 
problem to be solved".) 

Third, the invention must in fact satisfy the long-felt need. In re Cavanagh, 436 F.2d 
491, 168 USPQ 466 (CCPA 1971). 

Long-felt need is analyzed as of the date the problem is identified and articulated, and 
there is evidence of efforts to solve that problem, not as of the date of the most pertinent 
prior art references. Texas Instruments Inc. v. Int'l Trade Comm'n, 988 F.2d 1165 1179 
26 USPQ2d 1018, 1029 (Fed. Cir. 1993). 
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CONCLUSION 

In view of the foregoing, Applicant believes that the claims as presently amended, are in 
order for allowance; Applicant respectfully requests favorable reconsideration of this response and 
amendment, and allowance of the claims at the earliest opportunity. 

Applicant has respectfully presented argument which demonstrates that the Examiner's 
cited reference combinations do not enable, teach or suggest the instant invention. 

Applicant has further respectfully presented secondary considerations in the form of two 
declarations, one from a person of ordinary skill in the art and one from a person of expert skill in 
the art, both of which demonstrate that the instant invention and the instant invention claims 
answer a long felt need, which has been recognized by those of ordinary skill in the art for some 
time and which was not answered prior to the filing of the instant invention. 

Applicant appreciates the time and effort afforded by the Examiner in the prosecution of 
the instant claims for the instant invention. 

As Applicant has respectfully traversed all of the Examiner's rejections, Applicant herein 
requests the award certificate for the instant claims as amended and presented herein. 

Respectfully submitted, 


Date: September 30. 2006 



Richard A. Haase, Pro Se' Applicant 


Richard A. Haase 
4402 Ringrose Drive 
Missouri City, Texas 77459 

Telephone: 281.261.9543 
Facsimile: 281 .261 .6505 

richard.haase@clearvalue.com 
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^regard to : with respect to : .concerning — witK;.fe^d'to % : ''in' regard 

l^feWd yb [ME regarden. fr., MF. regarder to look back' at/ regard; fr. 
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j !:les$*ly adv— re- gardiless. n ess n- ■ ' ! ' ! ' • f ' : ' • " ■ • « - ' ■ 5 5 
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: an 'individual who is spiritually reborn b (1) : an' oTganisrri'thaYhai 
undergone regeneration (2) : a regenerated body part . „ 
regenerated cellulose ri ( 1 904) ; cellulose\bbtainecTih c a. changed fbrrirby 
chemicar treatment (as of a cellulose solution or derivative) : ' — ' ' 
re^en^<a«ii6n \H-Jeh>>?rS^$h^n; .ifg^'.-'n'O^c)' .1 : an act' or 'the Pro- 
cess .of ..regfcneratihg "i the^state 1 of being regenerated 2 ': spi'rituarre- 
newal - ,or revival 3 i renewal or "restpration' of a body of bodily part 
after'injury or as a normal process , ;4 S :* utilization by'special devices of 
heat or other prbducts s that would ordinarily tie. lost " ; : ' ' ' ' 
rergen^r?a.tive. Xri-'jen-^.rat-iy; -jcri-&)nt-\:adj'(\ 5c) ' -i : of, relating 
to, y or marked by regeneration . 2 : tending to regenerate" ' 
re-gen^ria-tbr Vri-'jen-a-.rat-arX n (ca '1550); . 1 ':, one that regenerates 
2 : a device used esp. with hot-air engines or gas furnaces m which 
mcoming air prgas is heated by contact with'masses (as of brick) previ- 
pusly;heated by outgoing hot air or gaS ■ t 1 . ' ^ " T - 

re*gent \'rg jant)v ri [ME, fr MF or ML MF, fr ML regent regens, fr 



reg-gae \ reg-wa,. rag-.\ n [ongin unknown] U968; : populc. 

Jamaican origin that combines indigenous styles with elements'bf rock ' 
V roll and soul music and lis performed at moderate tempos' with, the 
accent on the offbeat . , ... '. ' . 1 .. . . • vr 1; > . < 

reg.|<ide \'rej-»-Vsid\ n (1548) 1 I'lprbb. fr; (assumed) NL regiklHalfci: 
reg-. rex king + -cida -cide ^ more at royal] : one who kills a king 2. 
[prob. fr. (assumed) NL regicidium. fr. L reg-, rex. " % 
-cidium -cide] : the killing of a king . '; : '". 

regime a Iso re.gime Ara-'zhem, ri- a/50 ri-'jemVH [F. regime, fr. 't regi- 
mm-, regimen] (1776) 1 *:a ; : regimen 1 ;b • a regular, pattern of oc- 
currence or action .(as . of seasonal rainfall) , c .: the characteristic be- 
havior or orderly procedure of a natural phenomenon or^process 2 a 
: mode of rule or management b : a form of government (a 'socialist 
~) . c : . a government in power (predicted that thefriew would fall) 
d : a period of. rule .. . V V 'i • f , 

reg-i-men XVej-a-man .'also Vezh-o-\ n [ME! fr.<L rhgimin-. regimen rule, 
fr. regere.to rule] ( 1 5c) 1 a : a systematic plan .(as.of diet, therapy, of 
medication) esp. when designed to jmprove arid maintain the health of 
a patient" b :,aregular course of; strenuous "training Xthe daily ~ of a , 
topballct.dancer) 2": government, rule 3.: 1 regime Ic ^ . 

'reg.i.ment Yfej : (^)m3ht\ n [ME, fr . MF f , 'fr:.;LL regimeritum; ir. h 
regere] (14c) 1 : governmental rule 2 : a military unit consisting usu. 
of a number of battalions / , » . : ," % .\ ,./ , •- f 

2 reg.i.ment Vrej-^mentV w (1617) 1: 'to. form into of assign to a regi- 
ment ' * 0 * in r^m^iu ■ iu» ^„ 1 .„ 1 „ r ...t:. 4 .* — ■ . . . _ 

trol < 



2 : authoritative dictatorial V . 

reg.!.men*tals \-*lz\ n p/ (1 742). ;i :'. a regimental uniform 2 : ( military 
dress.. ... , x . ' . ' ., ." ; '; 

region Vre-jariX n [ME, fr. MF,.fr...L region-.' rcgio. f r. regere to rule] 
(14c) 1 : an administrative area,. division, of district 2 'a: an indefi- 
nite area of the world or universe (few unknown ^5 left on earth),'; b, 
: a .broad, homogeneous geographical a rea'Xthe Appalachian ':',c' 
i a major world' area that supports a characteristic fauna v (2) : .Van * 
area characterized by the prevalence of one or more vegetatioiial climax 
types 3. a : . any of the major subdivisions into which the.bbdy or one* 
of .its parts is divisible , b : an indefinite area surrounding a 'specified 
body part. ,(a pain. in the ~ of the heart) ^4 : a sphere. of activity 'of 
. interest : field 5 : one of the zones into which the atmosphere is' di- 
vided according to. height or the sea according to depth . 6 ; • an 'open' r 


tic of a region ' 2 : ; affecting a particular region : /localised , , 
Regional ri (1946) .: something (as a" branch, of an ofganization'.or an 
edition of a magazine) that serves a region .'. . "* ' r! ti .' " 
re-gion.al.ism Vrej-nalyz-pm, -an-'l-^ n (1881) ;1 a : ' consciousness .of 
and .loyalty to a . distinct region, with a* homogeneous population' b 
^development of a political or social system ^ based on , one. of more 
such areas' 2: emphasis on regional locale and characteristics, in art or 

\a\ abut-' \*\ kitten, F table V»r\ further \a\ash-\a\ ace \a\cot, cart 
\au\ out . . \ch\ chin, $t\ bet \e\ easy . \g\ ; go .,, .\i\ Hit* ., \i\ ice ( job 
\rj\ sing \5Vgo • \6\ law \6i\ boy • \th\ thin ". \th\ the loot" '\u\ foot^ 
\y\yct ' \zh\ vision \a. k, ", ce, ce, uei tc, : >\ see Gtiide to Pfohu'nciatibri 
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CARBON DIOXIDE 


The suspension is placed in a transparent con- 
tainer located in a solar concentrator. 

carbon-black oil. A heavy refinery fraction sim- 
ilar to fuel oil, used as a feedstock for furnace 
black. 

carbon, combined. A metallurgical term for car- 
bon which has combined chemically with iron to 
form cementite, as distinct from graphitic car- 
bon in iron or steel. 
See also ferrite. 

carbon cycle. (1) The progress of carbon from 
air (carbon dioxide) to plants by photosynthesis 
(sugar and starches), then through the metabo- 
lism of animals to decomposition products 
which ultimately return it to the atmosphere in 
the form of carbon dioxide. (2) One of the pro- 
cesses by which the sun and other self-luminous 
astronomical bodies are thought to derive their 
energy. The net process is the combination (fu- 
sion) of four hydrogen atoms to form helium. 
The carbon cycle involves successive additions 
of hydrogen atoms, followed by 0 decay, to an 
initial carbon- 12 atom until a final step is 
reached in which the new nucleus breaks down 
to a helium atom and regenerated carbon- 12. 
The carbon thus functions as a catalyst for the 
process. At the temperatures prevailing in the 
sun, all atoms are stripped of their electrons and 
the reaction is between the nuclei of the atoms 
(thermonuclear reaction). Symbolically the set 
of reactions is written 

l2 C + l H - l3 N, ,3 N -» 13 C -I- e\ 

,3 C + l H - 14 N. M N + l H - ,5 0. 

,5 0 - ,5 N +e y ,5 N - ,2 C + 4 He. 

See also fusion. 

carbon dating. Radiocarbon dating is a method 
of determining quite accurately the age of a car- 
bon-bearing material derived from living plants 
or animals within the last 70,000 years. It is 
based on determining the ratio of carbon- 14 in 
the material to that in a modern reference sam- 
ple by measuring the radioactivity of the carbon- 
14 in the material. Since the half-life of carbon- 
14 is 5730 30 years and the living precursor 
utilized carbon dioxide from the atmosphere or 
some other part of the earth's dynamic carbon 
reservoir, a process that ceased when the origi- 
nal plant or animal died, the amount of carbon- 
14 now present gives directly the age of the ma- 
terial. The carbon- 14 in the reservoir is 
constantly being replaced by the sequence l4 N 
,4 C + O -» M C0 2 . This has maintained the ratio 
of carbon isomers constant during the ages; but 
burning of fossil fuels since the Industrial Revo- 
lution has lowered somewhat the fraction of car- 
bon- 14 in the atmosphere during the last few 
centuries, an effect that does not affect measure- 


ments on older objects. The sample to be tested 
must be carefully prepared to prevent contami- 
nation by younger carbon. 
The radiocarbon technique was discovered by 
Willard F. Libby (1908-1980; Nobel prize, 
1960), and has been applied with great success in 
the fields of archeology, geology, geochemistry, 
and geophysics. Its accuracy has been checked 
and verified by use of tree-ring counts (dendro- 
chronology) and with the known ages of objects 
from ancient cultures, such as Egyptian and 
Chinese. The former shows that for the 2400- 
6000 year age of bristlecone-pine tree-rings, 
5,200 ,4 C years equal 6,000 calendar years. 

carbon dichloride. See perchloroethylene. 

carbon dioxide. CAS: 124-38-9. C0 2 . 
18th highest-volume chemical produced in the 
U.S. (1991). 

Properties: (1) Gas: colorless, odorless, d 1.97 
g/L (0C, I atm); d 1.53 (air = 1.00); (2) liquid: 
volatile, colorless, odorless, d 1.101 (-37C), sp 
volume 8.76 cu ft/lb (70F); (3) solid (dry ice): 
white, snow-like flakes or cubes; d 1 .56 ( - 79C); 
mp -78.5C (sublimes). All forms are non-com- 
bustible. Miscible with water (1.7 volumes per 
volume at 0C and 0.76 volume per volume at 
25C and 760 mm Hg partial pressure of C0 2 ). 
Also miscible with hydrocarbons and most or- 
ganic liquids. An asphyxiant gas in concentra- 
tions of 10% or more; low concentrations (1- 
3%) increase lung ventilation and are used 
admixed with oxygen in resuscitation equipment. 

Derivation: (1) Gas: for industrial use, carbon di- 
oxide is recovered from synthesis gas in ammo- 
nia production, from substitute-natural-gas pro- 
duction, from cracking of hydrocarbons, and 
from natural springs or wells. For laboratory 
purposes it is obtained by the action of an acid 
on a carbonate. It is also a by-product of the fer- 
mentation of carbohydrates and an end product 
of combustion and respiration. Air contains 
0.033% of carbon dioxide (see greenhouse ef- 
fect). (2) Liquid: by compressing and cooling the 
gas to approximately - 37C. (3) Solid (dry ice): 
by expanding the liquid to vapor and snow in 
presses that compact the product into blocks. 
The vapor is recycled. 

Grade: Technical, USP, commercial and weld- 
ing, 99.5%, bone dry (99.95%). 

Hazard: Solid damaging to skin and tissue; keep 
away from mouth and eyes. TLV (gas): 5000 
ppm in air. 

Use: Refrigeration, carbonated beverages, aero- 
sol propellant, chemical intermediate (carbon- 
ates, synthetic fibers, p-xylene, etc.), low-tem- 
perature testing, fire extinguishing, inert 
atmospheres, municipal water treatment, medi- 
cine, enrichment of air in greenhouses, fractur- 
ing and acidizing of oil wells, mining (Cardox 
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dry chemical. A mixture of inorganic substances 
containing sodium bicarbonate (or frequently 
potassium bicarbonate) with small percentages 
of added ingredients to render it free-flowing 
and water repellent. 

Use: Fire extinguisher on fires in electric equip- 
ment, oils, greases, gasoline, paints, and flam- 
mable gases. 

dry deposition. Deposition of materials from the 
atmosphere without the aid of rain or snow, 
e.g., particulates in the range of 2.5 microns as 
well as pollutant gases (S0 2 , N0 2 ). 
See also acid precipitation. 

dryer. Any of numerous types of equipment used 
in the chemical industries to remove water from 
a product during processing. Space does not per- 
mit description of even a few of the great variety 
and multiplicity of choices available. The major 
types include the following: 


belt 

centrifugal 
convection 
conveyor 
flash 


fluid-bed 

freeze 

pan 

rotary drum 
rotary tray 
rotary vacuum 


See also drying. 


screw 

spray 

tubular 

tunnel 

truck tray 

vibrating 


dry ice. See carbon dioxide. 

drying. (1) Polymerization of the glycerides of 
unsaturated vegetable oils induced by exposure 
to air or oxygen. See drying oil, drier. 

(2) Removal of 90-95<7o of the water from a 
material, usually by exposure to heat. Industrial 
drying is performed by both continuous and 
batch methods. The type of equipment and the 
temperatures used depend on the physical state 
of the material, i.e., whether liquid (solution or 
slurry), semiliquid (paste), solid units, or sheet. 
Continuous drying: The rotating-drum dryer is 
used for flaked or powdered products (soap 
flakes); a heated metal drum revolves slowly in 
contact with a solution of the material, the dry 
product being removed with a doctor knife. In 
paper manufacturing, drying is performed by a 
battery of staggered steam-heated revolving 
drums located at the dry end of the fourdrinier 
machine, the paper passing around the drums at 
high speed; the moisture content is thus reduced 
from 60<7o to about 5Vo. In spray drying, milk, 
egg-white, and other liquid food products are 
passed through an atomizing device into a 
stream of hot air. In tunnel drying, the product 
travels on a conveyor belt through a heated 
chamber of considerable length. Batch drying: 
Steam-jacketed pans are used if the material is in 
paste or slurry form, or in removable trays 
placed in an oven, if in solid units (fruits, vegeta- 


bles, meats, etc.). The revolving-tube dryer, 
used for granular solids and coarse powders, is a 
long, horizontal cylinder in which a current of 
warm air runs counter to the movement of the 
material. Freeze-drying is a specialized tech- 
nique utilizing high vacuum and low tempera- 
tures. 

See also dehydration, evaporation, freeze-drying. 

drying oil. An organic liquid which, when ap- 
plied as a thin film, readily absorbs oxygen from 
the air and polymerizes to form a relatively 
tough, elastic film. The oxidation is catalyzed by 
such metals as cobalt and manganese. 
See drier. 

Drying oils are usually natural products such 
as linseed, tung, perilla, soybean, fish, and de- 
hydrated castor oils, but are also prepared by 
combination of natural oils or their fatty acids 
with various synthetic resins. The drying ability 
is due to the presence of unsaturated fatty acids, 
especially linoleic and linolenic, usually in the 
form of glycerides. The degree of unsaturation 
of an oil, and hence its drying ability, is ex- 
pressed by its iodine number. The drying oils 
have the greatest capacity for iodine, and the 
nondrying oils the least. • 

"Dryspersion" [ Allied-Signal]. TM for dry dis- 
persion of rubber compounding chemicals in 
powder form. Deagglomerated and treated with 
non-staining oil. 

Use: Rubber compounding. 

DSC. See differential scanning calorimetry. 

DSMA. (disodium methanearsonate). 
CAS: 144-21-8. 
Use: Herbicide. 

DSP. Abbreviation for disodium phosphate. 
See sodium phosphate, dibasic. 

D-stof f See phosgene 

DTA. See differential thermal analysis. 

DTBP. Abbreviation for di-tert-butyl peroxide. 

DTDP. Abbreviation for ditridecyl phthalate. 

"Duclean" [Du Pont], TM for acids containing 
pickling inhibitors. 

Use: Pickling iron and steel. No. 1: sulfuric acid, 
60 degrees Be\ d 1.706, fp -10.8C. No. 2: hy- 
drochloric acid technical, d 1.142, fp 40C. 

Hazard: Corrosive liquids. 

Duff reaction. The ortho-formylation of phe- 
nols or para-formylation of aromatic amines 


